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the roles of choline and the B vitamins in carcinogenesis, one must
recognize the complex interrelationships of these vitamins with each
other and with other components of diet, such as dietary protein and
total calories.  For example, secondary changes in protein, nucleic
acid, carbohydrate, fat, and/or mineral metabolism can account for
many of the effects observed with specific vitamins.  Thus, although
certain models have defined the roles of several of these vitamins at
the molecular level, their overall contribution to modulation of car-
cinogenesis is difficult to assess.
Epidemiological Studies
No epidemiological studies have been conducted on the role of the B
vitamins in carcinogenesis.
Experimental Studies
In much of the work demonstrating effects of specific B vitamins
on carcinogenesis in model systems, there has been no control for
intake of other dietary constituents, notably protein and calories.
Thus, many results of such efforts are not useful since these two
major components have considerable effect on the overall outcome of
carcinogenesis.  Notable early exceptions are studies by Tannenbaum
and by Boutwell.  These studies show that intake of B vitamins has
either no effect, or at most a minimal effect, on carcinogenesis.
Tannenbaum and Silverstone (1952) reported that there were no signifi-
cant differences in the incidence of tumors among groups of animals fed
minimal, moderate, or high levels of the B vitamins.  In three of four
experiments, however, the rate of tumor development was faster in mice
ingesting moderate amounts of vitamins than in mice ingesting either
high or low amounts.  Boutwell e£ ajL. (1949) detected no effects of
specific components, although when intake of al\ B vitamins was low,
the incidence of tumors in mice was decreased.
Enzymatic activation or deactivation of procarclnogens involves
competing pathways.  These metabolic pathways can be modulated by di-
etary constituents such as vitamins and other nutrients, which in turn
modulate carcinogenesis. For example, Kensler et_ £!_• (1941) demon-
strated that riboflavin provided partial protection against hepatic
cancer caused by orally administered dimethylaminoazobenzene in rats by
enhancing the detoxification of that carcinogen by a flavin-dependent
enzyme system (Miller and Miller, 1953; Miller e£ al., 1952).  It seems
likely that the opposite effect, i.e., enhancement of carcinogenic
potential, might be observed if vitamin 82 (riboflavin) were required
for activation to the ultimate carcinogen. The cumulative effect of
ribof lavin-supplemented diets oa tiepatocarcinogenesis caused by other
compounds and on tumorigene&is at other sites has not been adequately
assessed. Thus, despite the existence of one clearly defined effect,
which has a molecular basis, it is difficult to generalize about the
role of vitamin b£ in carcinogenesis.

